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BACKGROUND TRANSFER OF OPTICAL DISK TO HARD DISK 
BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention provides a method, computer program product and apparatus 
for conserving power on a mobile computer, portable audio CD player or other 
similar device. 

Description of tfie Related Art 

Notebook computers, handheld computers, and other similar electronic devices and 
their peripherals, have become quite popular due to their lightweight and highly 
portable character. Business people, students and tomsts carry these portable 
computers on business trips, vacations and to other similar destinations, such as to 
meetings, libraries and classrooms, because the computers allow them to carry 
important data and applications with them. The computers can also provide them 
with access to a global information network, such as the Internet. These portable 
computers often include DVD players, CD-ROM drives, or other optical disk drives 
that may be used to load data or to play audio or video CD's. The use of flie CD- 
ROM drive for playing music is especially popular. 

However, when using a CD-ROM drive to play music or other audio 
video/performances, the spin motor consumes an inordinate amount of power, 
significantly shortening the time period over which the computer battery will support 
the computer between re-charge cycles. This can be quite frustrating to computer 
users who cannot listen to their audio CD's because they are not in a situation that 
allows them to use a power outlet. Equally frustrating perhaps, is the discovery that 
the battery becomes exhausted during use. 
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Battery power limitations are a well-known fact in the portable computer and 
electronics world and many efforts have been directed to the issue. Power 
management application programs have been developed that dim the visual display 
during those periods that the computer is running on battery power, that toggle the 
processor to run at a slower speed, that disable secondary RAM caches and that turn 
off peripheral devices that are not being used, such as the hard disk. Battery designs 
and materials have also been developed that deliver electrical current over a longer 
time period. While these developments have been somewhat successful in 
lengthening the amount of time that a portable computer may run on battery power 
before depleting the battery, portable computer users must often limit what they do 
with their computers, such as refraining from Hstening to an audio CD because of the 
power drain created by the CD-ROM drive. For example, a typical battery for a 
portable computer may operate from three to five hours before re-chargng is required. 
However, with the CD-ROM operating, battery life before requiring re-charge is 
shortened by about thirty to fifty percent. 

What is needed is a simple method for operating CD-Rom drives that will use less 
battery resources. It would be desirable if the method did not reduce performance of 
the CD-ROM or require users to change the manner m which they use their CD- 
ROM. 

SUMMARY OF THE INVENTION 

The present invention provides a method, computer program product and apparatus 
for conserving power on a mobile computer, portable audio CD player or other 
similar devices. The method comprises receiving an instruction to read audio, video 
or audio/video data fi-om an optical disk within the optical disk player, wherein the 
data is to be provided to an output means at a known playback rate and then reading 
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the data from the optical disk at a rate that is greater than the known playback rate. 
The data is stored on a hard disk while also being provided to an output means at the 
known playback rate while the data is being stored. The optical disk player is turned 
off as soon as the data has been stored although the data is still continued to be 
provided to Hhe output means at the known playback rate by retrieving the stored data 
from the hard disk. When the optical disk player is turned off, the spin motor within 
the optical disk player is also turned of^ thereby decreasing a significant amount of 
power consumption. 

The data is selected from all the data on the optical disk or a track of the data on the 
optical disk, wherein the beginning of each track is identified in a table of contents for 
the optical disk. The output means is selected from a speaker, a set of speakers, a 
video display or combinations thereof. The data may be converted to a different 
computer readable format before storing the data on the hard disk. The format maybe 
any sound compression format that reduces the memory space required to store the 
data on the hard disk, such as, for example, MPS, WMA, WAV, Ogg, VQF or AAC. 

The method further comprises recording in an index database information selected 
from a title of the optical disk, a title of the track written to the hard disk, or 
combinations thereof; comparing the title of the optical disk and the title of track with 
other titles previously recorded in the index; determining whether the optical disk and 
the track has previously been written to the hard disk; and playing the data from the 
hard disk without re-reading the optical disk if the data has been previously written to 
the hard disk. Other information that may be recorded in the index database includes 
artist of the frack, artist of the optical disk, date the file was last played from the hard 
disk, or combinations thereof. This information may then be arranged in groups 
selected from alphabetically by artist, alphabetically by titles, or by date the file was 
last accessed. 
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The method fijrther comprises searching the hard disk for presence of the data; and 
playing the data from the hard disk without re-reading the optical disk. Finally, the 
method comprises designating in an index database that a first file is to be 
permanently stored on the hard disk; and then erasing automatically from the hard 
disk a second file not played for a designated set period of time and not designated in 
the index database that the second file is to be permanently stored on the hard disk, 
wherein the first and second files contain the data stored on the hard disk at different 
times. 

The foregoing and other objects, features and advantages of the invention will be 
apparent from the following more particular description of a preferred embodiment of 
the invention, as illustrated in the accompanying drawing wherein like reference 
numbers represent like parts of the invention. 

BRffiF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram of a system that may be used to implement the present 
invention. 

FIG. 2 is a flow diagram of a method for playing an audio CD and recording the audio 
CD onto a computer's hard disk in accordance with the present invention. 

FIG. 3 is a flow diagram of a method for preferentially playing an audio file from the 
hard disk in accordance with the present invention. 

FIG. 4 is flow diagram of a method for maintaining a Ubrary of audio files on the hard 
disk in accordance with the present invention 



AUS920010772US1 



Patent Application 



DETAILED DESCRIPTION 

The present invention provides a method for reducing the amount of power consumed 
by an optical disk player when it is being used to play audio and/or video data to an 
output device. Accordingly, the invention has the advantage of increasing the period 
of time that a portable computer, portable audio CD player, DVD player or other 
similar device may be operated by battery without requiring that the battery be re- 
charged or replaced. The method provides: recording at least a portion of the audio, 
video, or audio/video data from an optical disk onto the portable computer's hard disk 
while the optical disk or a designated portion is being played over the portable 
computer's speaker or other output device; turning the spin motor of the optical disk 
drive off as soon as the optical disk or the designated portion has been transferred to 
the hard disk; and then continuing to play the remaining un-played portion of the 
optical disk over the portable computer's speaker or other output device from the hard 
disk. Altematively, the optical disk may first start recording to the hard drive for a 
short time period before any data is played over the speaker or other output device. 
Then, after this short time period, the data may start to be played to the speaker or 
other output device from the hard drive while the remaining data continues to be 
recorded to the hard disk. The designated portion of the optical disk may be, for 
example, a song track from an audio CD. 

When a CD-ROM, audio CD or other form of optical disk is inserted into the CD- 
ROM player or other optical disk drive, the computer processor or optical disk drive 
controller causes the CD-ROM to be rotationally driven at a constant linear velocity 
and the table of contents for the CD-ROM is read from the CD-ROM and stored in 
RAM. The table of contents (TOC) provides the computer with the location of data, 
such as audio files or audio tracks, on the CD-ROM so that the computer processor 
may supervise the playback position in the data area. The computer processor then 
waits to receive a playback start command from the keyboard or other applicable 
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device. When the playback key of the keyboard is activated to provide the start 
command, the computer processor causes the spindle motor to be rotationally driven 
at the constant linear velocity for rotationally driving the CD-ROM disc. At the same 
time, the computer processor causes the optical head to track to a location according 
to the TOC data stored in the RAM to a position of the CD-ROM disc where the 
designated audio file is recorded. 

Li the case of an audio CD inserted into the CD-ROM drive, often there is a 
connection between the CD-ROM drive and the sound card enabling the drivers of the 
CD-ROM drive and sound card to coordinate the playing of a sound file between 
themselves without involving the computer's CPU, thereby unloading processing 
requirements fi-om the CPU. However, the CD-ROM drive is connected through an 
optical drive interface to the system bus and is therefore in communication with the 
computer's CPU when necessary. 

The spin motor of the optical disk drive consumes a large amount of power, creating a 
significant drain on the battery of a laptop computer whenever the optical disk drive is 
being operated. A typical battery for a laptop computer may nonnally power the 
computer for about three to five hours before recharging is required if the optical disk 
drive is not operating. When the optical disk drive is operating, the time period 
before tiie battery must be recharged drops to about 1.5 to 2.5 hours. This drop in 
power availability becomes quite frustrating for those users wishing to Hsten to an 
audio CD while working on their computer. 

It should be noted that while most of the following discussion involves audio CD's, 
the present invention is not limited to audio CD's only but is applicable to any 
portable device having an optical disk drive playing through an output device such as 
speakers and/or a video display. 
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The present invention allows the audio CD or a designated portion to be 
simultaneously recorded to the computer's hard disk while the audio CD is being 
played over the computer's speaker. Then, when the audio CD or the designated 
portion has been fully recorded to the computer's hard disk, the computer begins 
5 playing the audio file from the hard disk and shuts off the spin motor of the optical 
disk drive, thereby conserving power and significantly increasing the time period the 
computer may be used before having to recharge the battery. Before the computer 
begins playing the audio file from the hard disk, the computer processor must first 
reference the location in the audio file being played from tiie optical disk with the 

10 stored file on the hard drive. This may be accomplished, for example, by adding 
markers into the file copied onto the hard disk referenced with locations on the optical 
disk. Then, when a location on the optical disk is reached while the optical disk is 
playing, the computer processor knows the same exact location of the file on the hard 
disk and transfer of the playing through the output device between the optical disk 

15 drive and the hard disk drive will appear to be seamless to the user. 

A typical audio CD takes about 75 minutes to play. However, the entire CD may be 
transferred to the hard disk in a fraction of that time, depending upon the speed of the 
player, thereby significantly decreasing the amount of time that the spin motor must 
20 operate while still allowing the user to listen to the audio files as desired. 

While the audio CD is playing over the speaker, an application program executed by 
the computer's processor instructs the optical disk scanner to write the audio files to 
the hard disk. Optionally, the processor may convert these files before being written 
25 to the hard disk to MPS, WMA, WAV, AAC, Ogg Vorbis or other audio file fomiat 
to minimize the space required to store the files on the hard disk. If the audio CD and 
each of its tracks is labeled, then the computer may store the CD identity and track 
identity in an Index database for later identification and retrieval. Altematively, the 
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user may manually enter the CD title and track name if the information is not 
recorded on the audio CD. 

The application program may also contain a Graphical User Interface (GUI) 
providing different options available to the user. For example, the user may access 
the Index database to review the audio files that had previously been copied and 
stored on the hard disk and then select a file to play without first inserting an audio 
CD. Also, the user may review the audio files and select those files the user wishes 
to maintain in a "permanent" library of audio files on the computer's hard disk. 
Those audio files on the hard disk not designated as being in the permanent library are 
in a temporary library. The user may also designate a time period after which audio 
files that have not been played in the designated time period, and not stored in the 
permanent library, are purged automatically fi-om the hard disk. Optionally, while a 
song is being played fi:om an audio CD, the user may, fi-om the GUI, instruct that the 
file being played be stored in the permmient library. 

The Index database may contain the name of the audio CDs that have been played and 
the names of audio files associated with each audio CD, a flag indicating whether the 
audio file is to be stored in the permanent audio file library, the date the file was last 
accessed, and other information that may be of interest to the user, such as artist, date 
of the recording and other such information. Using the GUI, the user may sort the 
Index alphabetically by artist, alphabetically by titles, by the date on which an audio 
file was last accessed, or by other stored characteristics. 

Optionally, the present invention provides a method for preferentially playing an 
audio file fi-om the hard disk rather than firom an audio CD. In this embodiment, 
when an audio CD is inserted into the optical disk drive, the processor first identifies 
the CD and checks to determine if the audio CD has previously been recorded onto 
the hard disk. If the audio CD has been previously recorded, then the computer 
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preferentially plays the audio file recorded on the hard disk rather than from the 
inserted audio CD, thereby reducing the power drawn from the battery. 

Furthermore, the present invention may be implemented on a portable CD player, 
5 DVD player, or other similar portable optical disk player having a hard disk memory 
device and a controller, and preferably also a video display for the user to select 
options and provide instructions to the controller. In this embodiment, the CD player 
may record audio files to a hard disk exactly as the computer would do in the 
embodiments above. Because the spin motor on a CD player also consumes an 
10 inordinate amount of power, by having a hard disk with stored audio files, the period 
u of time that the portable CD player could play without having to replace or recharge 

i j the batteries would be significantly increased. 

\i 

□ FIG. 1 is a schematic diagram of an exemplary system on which the present invention 
il 15 may be implemented. FIG. 1 shows a general purpose computing device in the form 
^ of a conventional personal computer 20 or the like, including a processing unit 21, a 
U system memory 22, and a system bus 23 that couples various system components 

including the system memory to the processing unit 21. The system bus 23 may be 

□ any of several types of bus structures inchading a memory bus or memory controller, a 
20 peripheral bus, and a local bus using any of a variety of bus architectures. The system 

memory includes read-only memory (ROM) 24 and random access memory (RAM) 
25. A basic input/output system 26 (BIOS), containing the basic routines that help to 
transfer information between elements within the personal computer 20, such as 
during start-up, is stored in ROM 24. 

25 

The personal computer 20 may fiirther include a hard disk drive 27 for reading fi-om 
and writing to a hard disk platter, not shown, a magnetic disk drive 28 for reading 
fi-om or writing to a removable magnetic disk 29, and an optical disk drive 30 for 
reading from or writing to a removable optical disk 31 such as a CD-ROM, audio CD 
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or other optical media. The hard disk drive 27, magnetic disk drive 28, and optical 
disk drive 30 are connected to the system bus 23 by a hard disk drive interface 32, a 
magnetic disk drive interface 33, and an optical drive interface 34, respectively. The 
drives and their associated computer-readable media provide non-volatile storage of 
computer readable instructions, data structures, program modules and other data for 
the personal computer 20. Although the exemplary environment described herein 
employs a hard disk, a removable magnetic disk 29 and a removable optical disk 31, it 
should be appreciated by those skilled in the art that other types of computer readable 
media which can store data that is accessible by a computer, such as magnetic 
cassettes, flash memory cards, digital video disks, Bernoulli cartridges, random access 
memories (RAMs), read-only memories (ROMs) and the like may also be used in the 
system. 

A number of program modules may be stored on the hard disk, magnetic disk 29, 
optical disk 31, ROM 24 or RAM 25, including an operating system 35, (including a 
file system therein and/or associated therewith), one or more application programs 36, 
recorded audio files 37 and an Lidex database 38. A user may enter commands and 
information into the personal computer 20 through input devices such as a keyboard 
40 and pointing device 42. Other input devices (not shown) may include a 
microphone, joystick, game pad, satellite dish, scanner or the like. These and other 
input devices are often connected to the processing unit 21 through a serial port 
interface 46 that is coupled to the system bus, but may be connected by other 
interfaces, such as a parallel port, game port or universal serial bus (USB). A monitor 
47 or other type of display device is also connected to the system bus 23 via an 
interface, such as a video adapter 48. A sound card 49 is also connected to the system 
bus with output directed to a speaker 50. A separate direct connection, bypassing the 
system bus 23, may also be made between the optical disk drive 30 and the sound 
card 49 for playing audio CD's. 
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FIG. 2 is a flow diagram of a method for playing an audio CD and recording the audio 
CD onto a computer's hard disk in accordance with the present invention. This 
method may be implemented on the system shown in FIG. 1. In state 100, an audio 
CD is inserted into the optical disk drive. In state 102, the optical disk controller 
turns on the spin motor and reads the table of contents (TOC) for the audio CD. In 
state 104, the user instructs the computer to play at least a portion of the audio CD by 
providing a command through an input device, such as by pressing a designated key 
on the keyboard. In state 106, the optical disk drive begins playing the audio file firom 
the audio CD through the computer's speakers, whether the optical disk drive is 
communicating directly with the sound card or communicating through the system 
bus. In state 108, the computer processor instructs the optical disk drive to write the 
files to the hard disk. In optional state 110, the processor converts the files to MPS 
format before storing the files on the hard disk. In state 112, each stored audio file is 
indexed by audio CD title and track number in an Index database. In state 114, it is 
determined whether all of the desired files have been written to the hard disk. If the 
desired file or files have not been written to the hard disk, then the method returns to 
states 108 through 112. If, in state 114, all the desired audio files on the audio CD 
have been written to the hard disk, then in state 116, the processor determines the 
location in the audio file that is currently being played through the computer's 
speaker. In state 118, the processor identifies the location in the audio file stored on 
the hard disk that corresponds with the location in the audio file that is being 
performed. In state 120, the processor then instructs the system to play the audio file 
fi-om the identified location on the hard disk instead of the audio CD. In state 122, the 
computer processor instructs the optical disk drive to stop, thereby conserving power, 
yet allowing the audio performance to continue. 

FIG. 3 is a flow diagram of a method for preferentially playing an audio file from the 
hard disk in accordance with the present invention. This method maybe implemented 
on the system shown in FIG. 1. In state 200, an audio CD is inserted into the optical 
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disk drive. In state 202, the optical disk controller turns on the spin motor and reads 
the table of contents (TOC) for the audio CD. In state 204, the user instructs the 
computer to play the audio CD by pressing a designated key on the keyboard. In 
state 206, the computer processor compares the title of the inserted audio CD with the 
titles listed in the hidex database. If, in state 208, the inserted audio CD does not 
appear in the Index database as already having been written to the hard disk, then in 
state 210, the method continues to locator C on FIG. 2 to continue with the method 
shown therein. If, in state 208, the inserted audio CD does appear in the Index 
database as already having been written to the hard disk, then in state 212, the 
processor instructs the hard disk to play the audio files as stored on the hard disk. In 
state 214, the processor then instructs the optical disk drive to stop spinning, thereby 
conserving power. 

FIG. 4 is flow diagram of a method for maintaining a library of audio files on the hard 
disk in accordance with the present invention. This method may be implemented on 
the system shown in FIG. 1. In state 300, an application program is started which 
displays a Graphical User Literface (GUI). In state 302, the user selects from the 
choices displayed on the GUI, the option of displaying the Index database containing 
the list of audio CDs and the tracks firom the audio CDs that have been recorded onto 
the hard disk. In state 304, the user reviews the Ust of both temporary and permanent 
library files and, if desired, in state 306, the user may set flags on designated audio 
files to indicate permanent library status. In state 308, the user may remove flags to 
change the status of audio files to temporary library status if desired. From the GUI, in 
state 310, the user may also designate a set period of time that, if an audio file in the 
temporary audio library has not been accessed within the designated set period of 
time, then the processor automatically purges those audio files fi*om the temporary 
library. In state 312, the processor searches for any audio file in the temporary library 
that has not been accessed during the designated set period of time. If, in state 314, 
there are no audio files in the temporary library that have not been accessed during the 
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designated set period of time, then in state 316, the method ends. If, in state 314, 
there are audio files that have not been accessed during the designated set period of 
time, then in state 318, the processor purges all the files not accessed during the 
designated set period of time. The user may be notified of purging immediately 
before it occurs. At this point the user can be given the autonomy of stopping the 
purge of a specific file that is "due" for purging. In state 320, the processor sets and 
records the date and time for the next review per the designated set period of time. 
The date and time for the next review may be determined by adding the designated set 
period of time to the current system date and time. Altematively, the date and time 
for the next review may be determined by adding the designated set period of time to 
the earliest date and time of access of any of the files remaining in the temporary 
Ubrary. Then, in state 322, upon the next startup of the appUcation program, the 
processor will compare the system date and tune with the date and time recorded in 
state 320. If, in state 324, the system date and time is later than the date and time 
recorded in state 320, then the method returns to state 318 through state 320 as 
discussed above. If, in state 324, the system date and time is not later than the date 
and time recorded in state 320, then in state 326, the method ends. 

It will be understood firom the foregoing description that various modifications and 
changes may be made in the preferred embodiment of the present invention without 
departing firom its true spirit. It is intended that this description is for purposes of 
illustration only and should not be construed in a limiting sense. The scope of this 
invention should be limited only by the language of the following claims. 
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